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Introdi 

The  Illinois  State  Water  Survey,  headquartered  in  Ch 
the  primary  agency  in  Illinois  concerned  with  the  measuren 
service  programs  assess  and  evaluate  the  quantity,  quality,  t 
water  resources. 

A cornerstone  in  helping  the  Water  Survey  achieve  it 
called  the  Water  and  Atmospheric  Resources  Monitori 
Network  routinely  collects  and  compiles  data  to  facilitate  b< 
atmospheric  resources  and  provide  timely  information  on  tl 
United  States.  Network  data  collection  began  in  the  1950s. 
operation  in  the  late  1980s.  Evolution  of  the  network  conti 
real-time  retrieval  and  dissemination  of  data  and  products  a 

This  brochure  briefly  describes  the  WARM  Network 
network  data. 


The  Network 

Measurement  and  compilation  systems  cur- 
rently operating  within  the  WARM  Network  include; 

• 18  shallow  ground-water  observation  wells 

• 15  instream  suspended  sediment  sampling  sites 

• 19  automated  climate  monitoring  stations 

• 18  soil  moisture  measurement  sites 

• Compilation  of  statewide  surface  water  data 

Shallow  ground-water  observation  wells, 

some  dating  back  to  the  1950s,  provide  information  on 
changes  in  statewide  water-table  levels  in  rural  areas 
remote  from  pumping  sites.  Data  are  collected  in 
remote  areas  so  that  only  natural  fluctuations  in 
shallow  water  resources  are  measured.  These  data 
allow  scientists  to  assess  both  short-term  and  long- 
term trends  in  shallow  water-table  levels.  This  knowl- 
edge improves  our  understanding  of  the  effects  of 
phenomena  such  as  droughts  and  floods,  and  their 
lingering  impacts.  Data  are  collected  continuously 
and  are  manually  retrieved  monthly. 


Ition 


paign  on  the  campus  of  the  University  of  Illinois,  is 
It  and  evaluation  of  water  resources.  Research  and 
use  of  the  state's  ground,  surface,  and  atmospheric 

•lission  is  a statewide  network  of  data-gathering  sites 
Network,  or  WARM  Network  for  short.  The  WARM 
comprehensive  assessments  of  Illinois’  water  and 
i resources  to  users  both  in  Illinois  and  across  the 
2wer  automated  data-gathering  platforms  began 
' s,  as  increased  automation  of  data  collection  and  more 
either  being  achieved  or  are  proposed, 
j is  intended  for  the  citizens  of  Illinois  and  users  of 


Instream  suspended  sediment  sampling  com- 
menced at  some  locations  in  1981.  Sites  are  located  along 
various  Illinois  streams  where  U.S.  Geological  Survey 
streamgaging  stations  are  housed.  The  samples  from  these 
sites  are  analyzed  primarily  to  measure  the  concentration 
of  suspended  sediments  in  the  streams  and  the  sediment 
load  in  tons  per  day.  Samples  are  collected  weekly. 

Suspended  sediments  flowing  in  streams  are  often 
deposited  in  Illinois  lakes  and  reservoirs,  many  of  which 
are  used  as  drinking  water  sources  and/or  for  recreational 
purposes.  Thus,  a large  amount  of  sedimentation  in  these 
lakes  and  reservoirs  can  become  a major  water  resource 
and  pollution  problem  for  the  state.  The  magnitude  of  this 
problem,  both  with  respect  to  the  physical  and  chemical 
aspects  of  the  sediments,  is  still  under  study. 

Automated  climate  monitoring,  which  began  in 
1988-1989,  includes  sites  located  at  Illinois  community 
colleges  and  university  agricultural  experimental  farms. 
This  group  of  stations  is  known  as  the  Illinois  Climate 
Network  (ICN).  Variables  measured  include  barometric 
pressure,  wind  speed  and  direction,  solar  radiation,  air 
temperature,  relative  humidity,  soil  temperatures  at  depths 


of  4 and  8 inches,  and  precipitation.  Estimates  of 
quantities  such  as  dewpoint,  evapotranspiration,  and 
degree  days  (various  base  temperatures)  are  made  from 
the  measured  data. 

Data  are  collected  and  stored  in  site-located 
dataloggers  every  10  seconds,  where  hourly  means  or 
totals  and  daily  maximum  and  minimum  values  are 
computed.  These  values  are  then  transmitted  to  the 
Water  Survey  once  per  day  using  standard  telephone 
lines,  making  this  a near  real-time  network.  These  data 
undergo  extensive  computerized  quality  control  proce- 
dures at  the  Water  Survey’s  Champaign  base  station,  and 
thus  become  a valuable  source  of  information  for  many 
users  statewide. 

Soil  moisture  monitoring  began  in  the  early 
1980s  at  various  Illinois  community  colleges  and  agri- 
cultural experimental  farms.  Many  of  the  sites  are  co- 
located with  the  automated  climate  monitoring  stations. 
Data  are  currently  collected  manually  twice  monthly 
during  the  growing  season  (March-September)  and  once 
a month  otherwise  using  neutron  probes. 

The  amount  of  water  in  the  soil  is  an  important 
factor  for  the  growth  of  crops  and  the  management  of 


many  farming  operations.  Thus,  soil  moisture  condi- 
tions play  an  integral  part  in  the  decision-making 
process  for  farmers  and  agribusiness.  During  times  of 
weather  extremes,  regular  monitoring  allows  the  agri- 
cultural community  to  pinpoint  areas  where  soil  mois- 
ture is  unusual,  and  to  evaluate  and  forecast  the  severity 
of  stresses  on  plants. 

Compilation  of  statewide  surface  water  data 
includes  real-time  monitoring  of  stream  and  river 
conditions  at  U.S.  Geological  Survey  gaging  stations 
equipped  with  telemetry,  and  monthly  phone  surveys  of 
reservoir  operators  for  reservoir  water  elevation  data. 
Gaging  station  data  are  obtained  through  the  coopera- 
tion of  the  National  Weather  Service.  Reservoir  water 
elevation  data  collection  allows  a historical  record  of 
reservoir  operation  and  response. 

Streamflow  and  reservoir  water  elevation  data  are 
of  particular  importance  during  periods  of  flooding  and 
drought.  During  wet  periods  comparisons  can  be  made 
between  current  conditions  and  the  historical  record  to 
help  pinpoint  areas  at  risk  to  flooding.  Surface  water 
measurements  during  dry  periods  alert  local  officials  to 
possible  water  shortages  in  their  communities. 


Uses  and  Benefits 


Government 

WARM  Network  data  are  particularly  valuable  to 
Illinois  governmental  planners  during  times  of  drought  or 
flood.  The  Water  Survey  routinely  briefs  the  Governor’s 
Drought  and  Flood  Response  Task  Forces  on  current 
climate,  soil  moisture,  surface  water,  and  ground-water 
conditions,  and  gives  analyses  and  opinions.  Planning 
that  resulted  from  the  use  of  these  data  during  the  severe 
drought  of  1988  has  helped  mitigate  the  effects  of  subse- 
quent dry  periods,  particularly  with  respect  to  public 
water  supplies  and  agriculture.  In  this  use,  the  data 
benefit  all  citizens  of  Illinois. 

Agriculture 

Climate  data  are  beneficial  to  agricultural  pro- 
ducers for  irrigation  scheduling  and  other  management 
decisions.  Seed  companies  and  Cooperative  Extension 
Service  staff  use  the  data  for  monitoring  crop  develop- 
ment and  potential  vulnerability  to  pest  damage.  Univer- 
sity agronomists  and  graduate  students  use  the  data  in 
developing  and  improving  crop  simulation  models,  in 
support  of  field  activities,  and  to  monitor  the  effects  of 
weather  and  climate  on  agriculture. 

Soil  moisture  data  are  useful  to  producers  and 
others  in  agribusiness  who  must  make  decisions  on 
farming  operations  such  as  plowing,  planting,  and  herbi- 
cide and  fertilizer  applications.  These  data  facilitate  iden- 
tification of  areas  where  plant  stresses  might  be  severe. 

Engineering 

Climate  station  wind  and  solar  radiation  data 
have  allowed  private  businesses,  researchers,  and  the  state 
government  to  investigate  the  potential  of  wind  and  solar 
radiation  as  alternative  energy  resources  in  Illinois. 


Meteorology/Hydrology 

Climate  data  have  been  used  to  support  national 
field  programs  such  as  the  National  Oceanic  and  Atmo- 
spheric (NO  A A)  STORMFEST  program  in  1992  which 
studied  winter  storms.  Climate,  surface,  and  ground- 
water  information  has  been  and  is  being  used  by 
researchers  monitoring  and  studying  water  resources 
and  climate  change. 


Products 

The  monthly  publication  Illinois  Water  and 
Climate  Summary  describes  and  analyzes  Illinois’  water 
and  atmospheric  resources,  and  has  a circulation  of  over 
150  subscribers.  It  provides  an  overview  of  the  past 
month’s  conditions  in  relation  to  long-term  averages,  and 
also  describes  in  depth  current  weather/climate,  soil 
moisture,  surface  water,  and  ground-water  conditions. 

The  Soil  Moisture  Summary  is  distributed  to  about 
50  subscribers  twice  monthly  during  the  growing  season 
and  once  a month  otherwise.  It  describes  current  soil 
moisture  conditions  and  how  they  compare  to  the  long- 
term mean,  and  during  the  nongrowing  season,  projec- 
tions are  made  of  field  conditions  for  the  following 
spring. 

Both  publications  are  distributed  free  of  charge. 

In  addition,  one-page  soil  moisture  summaries  are 
available  after  each  measurement  period  for  each  moni- 
toring site  in  the  network,  monthly  climate  data  summa- 
ries are  available  for  each  ICN  site,  and  specific  values 
and  analyses  of  any  WARM  Network  data  variable  are 
available  from  the  WARM  Network  director.  Brochures 
describing  the  climate  and  soil  moisture  monitoring 
components  of  the  WARM  Network  are  also  available 
free  of  charge  from  the  Water  Survey. 
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To  keep  the  WARM  Network  as  viable  as  pos- 
sible, funds  are  continually  sought  to  maintain  and 
enhance  network  components.  Enhancements  include 
modernization  of  portions  of  the  network,  with  emphasis 
on  the  automation  of  the  data-gathering  process  and  the 
maintenance  of  a modem,  digitized  database  that  is 
easily  accessible  to  all  who  have  a need  for  the  data. 
Expansion  of  the  network  in  terms  of  the  number  of 
stations  is  also  being  pursued. 

Development  of  a new  automated  soil  moisture 
profiler  during  1994  and  1995  will  allow  unprecedented 
real-time  observations  of  this  parameter  within  the 
current  automated  climate  monitoring  system.  A new 
soil  temperature  profiler,  which  will  allow  for  measure- 
ment of  soil  temperatures  at  many  depths  in  a profile 
down  to  40  inches,  is  also  being  developed.  Plans  for 
1995  and  beyond  include  the  development  of  a near  real- 
time (hourly)  data  acquisition  system,  followed  by  an 
automated  dissemination  system  for  users  who  have  a 
telephone  and  a computer.  Finally,  automation  of 
shallow  and  deep  ground-water  wells  is  also  being 
planned.  Some  data  and  analyses  will  be  made  available 
on  the  Internet  beginning  in  1995. 

These  types  of  improvements  will  make  the 
Illinois  WARM  Network  one  of  only  a handful  of  mod- 
ernized water  resources  networks  in  the  United  States. 


For  more  information  about  the  WARM  Network  and  its 
various  components,  to  obtain  any  of  the  publications  listed 
in  this  brochure,  or  to  obtain  data,  please  contact: 

Randy  A.  Peppier 
Director,  WARM  Network 
Illinois  State  Water  Survey 
2204  Griffith  Drive 
Champaign,  Illinois  61820 
(217)  244-1798 
FAX  (217)  333-6540 
e-mail:  rpeppler@uiuc.edu 


